Introduction 1 developing countries, but it is more extreme in Korea. This paper uses an extremely rich micro-data set from 1971 to 1992 that is highly suitable for performing decompositions to explain the trends in Korea's gender earnings differential. Results from a fairly standard cross-sectional decomposition indicate that women's relative progress in such observed characteristics as education and experience play an important role in the 1983 reversal.
However, a large and growing portion of the earnings disparity between men and women remains unexplained. Other developing country studies typically stop here and attribute this growing residual gap to increased wage discrimination by gender. 2 This study contains a more detailed trend analysis that separates changes in market returns to skills, which have little to do with discrimination, from the residual gap. Because men have more education and experience than women, any drop in the returns to education and experience causes average male earnings to fall relative to women's earnings. Results from the trend analysis indicate that a strong compression in market returns to skills and narrowing gender differences in education and experience explain most of the 1983 upward turn in women's relative earnings.
The Data
The study uses micro-data from Korea's Occupational Wage Survey, an establishment survey conducted annually by Korea's Ministry of Labor since 1970. The data set is quite comprehensive by developing country standards, with detailed information on individual workers' educational attainment, actual labor market experience, occupation, industry, and region. The surveys cover all industries up through 1986, after which agriculture, forestry, hunting, and fishing are excluded. This change in sampling procedure in 1986 does not appear to cause a significant change in the types of non-farm enterprises covered by the survey. To test for such compositional changes, I constructed a battery of sample statistics on average real earnings by gender across various education, industry, and experience classifications. There are no noticeable spikes in these figures to indicate differences in the coverage of non-farm enterprises. Surveyed establishments must employ at least 10 workers and are selected by a stratified random sampling method. The surveys, in their exclusion of workers in small enterprises, the self-employed, family workers, temporary workers, and public sector workers, represent approximately one-half of Korea's total non-agricultural labor force (Choi, 1993) .
I use data for 1971, 1976, 1980, 1983, 1986, 1989, and 1992 , where the samples for each year are randomly drawn from the original surveys.
This study's sample consists of non-farm workers aged 15 to 65 with positive reported earnings and hours worked. Exclusions cause me to drop no more than 2 percent of the randomly selected samples in any given year. 3 Earnings are defined as reported monthly base earnings plus monthly overtime earnings, and the earnings data are top coded for just two observations in 1976.4
Although some survey questions changed over the twenty year span, I could construct the same variables for every year at the cost of dropping interesting variables (such as skill level, marital status, and union membership) contained in later years but not in earlier years. 5 Females constitute approximately 37 percent of the sample in each year. The largest drawback to the data set is its limitation to individuals already employed. Hence, I cannot control for any selection effects that may overstate female earnings and understate the gender earnings differential. 6
Earnings Ratio Trends and Explanations
The analysis begins with a description of how Korea's female-male earnings ratio has evolved over time. First I construct unadjusted earnings ratios, which simply compare average reported earnings for women and men. To adjust the ratios for differences in hours worked, I estimate, by education categories, the following log-earnings equation for male and female workers in year t (where i=m,f and subscripts for individuals are omitted):
Ei, = Xi,Pi, + Vi,
The notation E,, is the natural logarithm of monthly earnings, X, denotes an nxk-dimensional matrix of observed characteristics, j,P, is the k-dimensional column vector of regression coefficients, and vi, is a white-noise error term assumed to be norrnally distributed with variance of,. Observed characteristics include log monthly hours worked; a binary variable for part-time; binary variables for education level attained; potential experience (age, minus years of education, minus six) and its square 7 ; establishment-specific tenure and its square; binary variables for occupation-specific experience'; the percent female in each occupation; and binary variables for supervisor, establishment size, industry, and location. 9 The variable definitions and mean values by gender are found in Appendix Tables 1 and 2 . Following the procedure in Blau and Beller (1992) , I evaluate equation (1) for each gender-education group at the male means for the time variables, and at owngroup means for remaining variables. Table 1 reports the unadjusted and adjusted earnings ratios for the entire sample and by education groups. The table shows that between 1971 and 1983, the total unadjusted earnings ratio remained virtually stagnant at 47 percent, and after 1983 it took a sharp upward turn. However, controlling for education differences by separating workers into education groups reveals an erosion in relative earnings across groups in the 1970s and early 1980s, particularly for more highly 4 educated women. Earnings ratios exhibit a recovery after 1983 for all groups except college and above, whose recovery begins after 1986 and coincides with the even sharper upward turn for the other education groups. Despite these recoveries, by the end of the period, women with high school and college educations had still not recovered their 1971 levels of relative earnings. The adjusted ratios lead to similar conclusions, with equally dramatic losses in the earlier period for women with high school and above. Because on average women worked more hours than men, predicting female earnings with male hours worked causes the adjusted ratios to be smaller than the unadjusted ratios in most years.
Figure 1 provides a framework for describing four determinants of the reversal in the trend for Korea's gender earnings differential. I examine these determinants with descriptive statistics in the remainder of this section and with a more formal analysis in the decomposition sections. The first explanation appeals to gender differences in observed characteristics. Sample means in the Appendix point to a strong improvement in female educational attainment relative to males, which helps to explain the recovery in the aggregate earnings ratio. The sample means indicate that in 1971, 51 percent of females and 27 percent of males had primary school or below; these shares fell to 12 percent for females and 4 percent for males by 1992. Women made substantial gains relative to men in attaining high school and college educations, especially after 1983. However, the data do indicate a growing gap between males and females in average job spells and in occupation-specific experience during the 1970s and early 1980s. These growing differences could explain the declining earnings ratios across education groups during the early period.
Another factor that may have worked against women, particularly before 1983, is a growing concentration in low-wage industries such as clothing, textiles, and leather, and in low-wage 5 occupations such as clerical and sales work. The evidence on whether industrial and occupational segregation increased during the period is mixed. Although men also moved out of this sector, their shift was less dramatic than that of women, which in turn led to a reduction from 68 to 60 percent in the share of textile and apparel workers who are female. Among occupations, women gained much ground in the higher-paying professional and technical occupations but lost ground in the administrative and managerial positions. The relative losses in managerial jobs are also reflected in the sample means, which indicate a sharp relative increase for males in supervisory occupations, especially between 1971 and 1983. Finally, Table   2 reports that both men and women experienced a sizeable shift from production to service occupations. This partly reflects what Cho (1994: 100) refers to as the "3D" syndrome: "a strong tendency on the part of workers to avoid difficult, dangerous, and dirty jobs." Largely a result of the influx of new female labor market entrants, the female concentration of clerical, sales, and other service occupations grew sharply.
As illustrated in Figure 1 , changes in unobserved characteristics may also explain Korea's earnings ratio patterns. This category includes relative changes in the unmeasured skills of male and female workers as they age, relative changes in the unmeasured skills of new labor market entrants, or changes in wage discrimination by gender (unequal pay for equal skill). A growing gap in unobserved characteristics due to any of these reasons would cause women to lose ground when 6 ranked in the male residual earnings distribution, which controls for observed qualifications. Table   3 reports that this outcome has indeed occurred. The first column shows alternative percentile rankings in the female residual earnings distribution. The columns thereafter show women's positions for each year in the male earnings distribution, after controlling for gender differences in measured characteristics. For example, one interprets the first cell as indicating that a woman with average female earnings falls 38.4 percent of the way up the male residual earnings distribution. In other words, after controlling for differences in observed qualifications, a woman who ranks close to the 50th percentile of the female distribution ranks at only the 38th percentile of the male distribution. Table 3 The final two explanations in Figure 1 for the trend in Korea's gender earnings differential encompass changes in the distribution of market payoffs to observed and unobserved skills.
Appendix Table 3 provides strong evidence of a narrowing in the returns to observed skills, as measured by earnings regression coefficients for men. The returns to a college education fell by more than half, with much of the decline occurring after 1983. This finding is consistent with Kim and Topel (1995) , who show that improvements in educational attainment resulted in a substantial compression in the returns to schooling: as the supply of college graduates increased relative to that of less educated workers, their relative wages dropped. An important reason why the supply of college graduates rose so sharply, particularly during the 1980s, is a series of government measures relaxing quotas on the number of college students. The government had originally imposed these quotas to boost the quality of a college education, reduce the concentration of students in urban centers, and enhance the employment prospects of college graduates (Kwark and Rhee, 1993) .
Because relatively more men had college educations, the particularly large drop in the college wage premium after 1983 caused average male earnings to fall relative to women's earnings and contributed to the recovery in the gender earnings ratio.
Appendix Table 3 also reports a decline in experience premiums and a flattening over time in the age-earnings profile, as reflected by the coefficients on the potential experience variable. This again is consistent with Kim and Topel (1995) , who argue that the decline in relative wages for older men constitutes another dimension of the narrowing in the male wage distribution. The table further shows a declining wage penalty, especially after 1983, for the occupational percent female, and a declining wage premium after 1980 for being a supervisor. These findings are supported by evidence in Kwark and Rhee (1993) , who find that occupational wage dispersion narrowed as occupational mobility in both directions increased. The coefficient estimates also reveal a falling premium for working in a larger firm, which is consistent with findings in Aw and Batra (1996) for Taiwan. However, the table does report a growing premium during much of the period for working in heavy manufacturing industries. This could reflect increased wages over time for workers employed in industries that experience more rapid technological changes (Choi, 1993) .
To illustrate changes in the returns to unobserved characteristics, Table 4 reports the dispersion in male earnings, controlling for compositional changes in the male work force. One interprets each cell in the first row as the difference in log earnings between men in the 90th and 10th percentiles of the male residual earnings distribution; other rows have a similar interpretation. Kim and Topel (1995) . The next two rows indicate that the narrowing occurred more strongly between the median and lower conditional quantiles, although men in the upper conditional quantiles also experienced a decline in earnings inequality. The next three rows, which show the 75-25 spread, indicate that this broad trend is not driven by changes solely in the tails of the distribution. As will be illustrated shortly, any narrowing in the distribution of male residual earnings should help to close the gender earnings gap.
Explaining the Reversal: Methodology
This section examines the four explanations more formally with two decomposition analyses.
The first procedure utilizes individual years of cross-sectional data. By standardizing the error term, I can rewrite equation (1) as
where 0,,, the standardized residual for males (i=m) and females (i=,f, is distributed normally with mean zero and variance one for all t. Next, I reweight the female earnings equation using the coefficients and standard deviation from the male earnings regression as follows:'"
By using these "male prices," I am predicting the average eamings females would receive, given 9 their observed qualifications, if they were paid like males. This methodology follows convention in the literature in using male wages, with the implication that they better reflect the labor market payoffs for productivity characteristics." The gender earnings differential can then be written as
The left-hand side of equation (4) is the total log-earnings differential between males and females.
On the right-hand side, the first term is the explained gap (the portion attributed to gender differences in observed characteristics). The second term is the residual gap (a function of unobserved prices and the error terms). When evaluated at the means, the residual gap is based on the level of male residual earnings inequality (°mt) and the mean female's position in the male residual earnings distribution (0f,).
Although the residual gap is commonly attributed to wage discrimination by gender, it may encompass changes in returns to skills that have little to do with discrimination. The more detailed trend decomposition allows us to better understand the composition of this residual earnings gap and hence the behavior of the aggregate earnings differential. This second procedure continues from equation (4). Letting A denote the male-female difference within a year in the variable that follows, one can rewrite equation (4) as
Using equation (5), the rate of change in the gender differential between any two years, t and s,
Choosing year s as the base for prices by adding and subtracting AX, P.n and GUM%,AO, produces the following trend decomposition equation:
The first term on the right-hand side of equation (7) One can see that the decline in male residual earnings inequality leads to a reduction in the residual earnings gap between men and women, from gap, to gap 2 . More women have earnings that rank toward the lower end of the male distribution. Therefore, women effectively receive a higher wage reward for their given positions in the male distribution when male residual earnings inequality lessens. Table 5 reports the cross-sectional decomposition results for earnings differentials evaluated at the sample means for all variables in every year. The results are reported as male-female gaps measured in log points, where each gap may be converted to a ratio of geometric means by exponentiating its negative. Hence, the relatively stagnant earnings gap from 1971 to 1983 in the top row corresponds to the flat earnings ratio in that period, and the decline in the earnings gap after 1983 corresponds to the recovery in the earnings ratio. Table 5 shows that gender differences in observed characteristics explain a smaller proportion of the aggregate log-earnings gap over time.
Explaining the Reversal: Results
Among observed characteristics, gender differences in education and experience account for most of the explained gap, and these differences between men and women narrow considerably, especially after 1983. Differences in time inputs and location account for a minimal share during the period and are not reported. The small contribution of regional disparities in explaining the earnings gap is consistent with findings in Lindauer (1985) .
All education groups except college and above show a similar pattern, where differences in observed characteristics explain a falling share of the log-earnings gap. The fall is most pronounced for workers with primary school and below. The unusual pattern for college and above reflects the earlier result that college educated women actually improved their ranking in the male residual earnings distribution. Interestingly, the explained shares for the middle school and high school groups decline the most after 1983. The main conclusion to draw from Table 5 is that shrinking differences between men and women in observed characteristics, especially education and experience, play an important role in the upward turn in women's relative earnings after 1983.
However, the analysis cannot pinpoint why a large and growing portion of the gap for most education groups remains unexplained.
Results in Table 5 and 60 percent in 1988, again lower than the estimates in Table 5 . All three studies make claims about the trend in wage discrimination based on the residual gap estimates without examining the residual gap more closely. Table 6 , negative values indicate reductions in the log-earnings gap over the specified period, while positive values indicate increases in the gap. One can see from the top row that the aggregate earnings gap stagnated until 1983 and narrowed sharply thereafter, by almost 3 percent per year. The subsequent decomposition generates a clean result at the aggregate level: women gained much ground in both sub-periods through a strong reduction in the dispersion of market payoffs to skills, as indicated by a narrowing in both observed and unobserved prices. The narrowing is even stronger after 1983.
This result is consistent with Kim and Topel's (1995) finding that a narrowing in the returns to skills is the most important reason for the total decline in male wage inequality, more so than compositional changes in male productivity characteristics.
However, women lost ground in both sub-periods due to a widening gap in unobserved characteristics, especially in the earlier period. Women also lost ground in the earlier period due to an increasing differential in observed qualifications, which was driven by growing differences in years of experience, not educational attainment. As noted earlier, women actually made substantial progress relative to men in their educational attainment. The main conclusion to draw from the aggregate results is that after 1983, shrinking gender differences in education and experience worked together with a strong narrowing in returns to skills to finally outweigh the growing gap in unobserved characteristics. This led to the sizeable reduction in the earnings differential after 1983.
In the remainder of Table 6 , I control for educational attainment by dividing workers into education groups. Once we control for women's relative progress in education, the total earnings gap between 1971 to 1983 for each group no longer stagnates but actually grows larger. All four groups report a strong reduction in the gap after 1983. The aggregate decomposition results hold for all education groups except college and above: namely, in both sub-periods women were helped by a substantial narrowing in observed and unobserved price dispersion, but they were hurt by a sharp increase in the gender gap in unobserved characteristics. This growth in the residual gap is particularly strong for those with less education. The primary school, middle school, and high school groups vary the most in the contribution of years of experience. While workers with the least education had diminishing gender differences in experience through the entire period, workers with more education had increasing experience differentials. These three education groups exhibit a common trend in the contribution of industry and occupation, where gender differences led to wider 14 earnings gaps from 1971 to 1983 but smaller gaps thereafter. The most robust result across these education groups is the important role of a compression in observed and unobserved prices in explaining the recovery of women's relative earnings after 1983.
As we saw earlier, women with high school and college educations report an increase in the total earnings differential for the 1971-1992 period. However, the decomposition results for college and above are different from those of other education groups. This group reports a sizeable increase in the earnings differential during the first sub-period, driven mostly by a growing gender gap in occupation and industry characteristics. This result partly reflects the increasing tendency of welleducated males to attain highly paid supervisory positions relative to their well-educated female counterparts. Unlike women in other groups, college educated women were helped by only a very small narrowing in the dispersion of observed and unobserved prices. College educated workers are the only group to experience a shrinking gender gap in unobserved characteristics after 1983, which actually made a sizeable contribution to the large reduction in the total earnings gap. Yet the main contributor to the post-1983 recovery in relative earnings for college educated women is declining gender differences in observed experience and job characteristics.
Why did the gender gap in unobserved characteristics widen across periods for most education groups? As depicted in Figure 1 , one explanation is a growing differential between men and women in unmeasured skills. For example, women who were in the labor force at the beginning of the period may have interrupted their careers for home activities. If women chose to spend an increasing amount of time in home production and a decreasing amount of time in the work force during the period of analysis, then the gender gap in human capital investment may have widened.
The analysis may have picked up this growing difference in labor force commitment as an expanding gap in unobserved characteristics. However, I include for each worker the number of years of actual occupation-specific experience and establishment-specific experience. This should control for most of the effects of intermittency.
Even if the measures of actual experience do not pick up all the effects of intermittency, the available evidence suggests that women are increasing, not decreasing, their attachment to the labor force." 3 Table 7 presents several indicators of Korean women's labor force commitment. The table
shows that Korean women are waiting longer to get married: the mean age at marriage for women rose from 23.3 in 1970 to 25.5 in 1990, and the male-female difference in mean age at marriage dropped from 3.8 to 3.1 years. Also during this period, the share of women in the 20-24 age group who were never married rose from 57.2 percent to 80.5 percent, and the share of older women who were never married also rose. Moreover, labor force participation rates are increasing for married women in the prime age groups for childbearing and child rearing, and the share of female workers with five or more years of continuous service more than tripled. Once starting a family, women are having fewer children: the total fertility rate fell by more than half, from 4.3 births per woman in 1970 to 1.8 in 1992. Additional evidence indicates that a growing proportion of women are reporting "utilization of ability" and "practical experience" as the primary reasons for their employment, and the number of children accommodated by child care centers is growing rapidly (Republic of Korea, 1993 , Roh et al., 1994 . This evidence does not support the hypothesis of diminishing female attachment to the labor force and suggests that we must consider other explanations for the adverse changes in unobserved characteristics.
Widening gender differences in unmeasured abilities of new entrants to the labor force may explain the growing gap in unobserved characteristics. One could argue that, given a distribution of innate ability across females, most women employed in the beginning period came from the upper end of the ability distribution. Then as lower-skilled women entered the workforce, their earnings dragged down the average for all women. Because I cannot control for this change in innate ability of new entrants, the decomposition would attribute this decline in women's relative earnings to a growing gender gap in unobserved characteristics. This explanation seems plausible given the large increase in female employment during the period of analysis, but without data on employment rates by education groups for the entire period it is difficult to test this hypothesis. Hence, we must consider growing gender differences in unmeasured ability among new labor market entrants as a possible source of the widening gap in unobserved characteristics. Of course, outright wage discrimination by gender remains as an alternative explanation.
Concluding Remarks
This study has shown that despite rapid economic growth, Korea's gender earnings differential across education groups actually grew more severe during the 1970s and early 1980s.
It was not until after 1983 that women with high school educations or below made any progress in closing the gender earnings gap. The widening earnings differentials before 1983 for women in this category resulted primarily from a growing gender gap in unobserved characteristics. This expanding residual gap may reflect increasing gender differences in the unmeasured skills of new labor market entrants, and it may also reflect increasing wage discrimination by gender. After 1983, women with high school or below benefitted from strong relative improvements in education and experience. These women were also helped by a dramatic narrowing in the economy's distribution of market payoffs to skills, enough to begin to catch up with men in their relative earnings. College educated women stand apart for not experiencing much of an impact from changes in the returns to skills. For women in this category, most of the growing earnings gaps before 1983 and shrinking gaps thereafter can be explained by changes in observed characteristics, particularly gender differences in sectors of employment and in occupations.
Hence, a compression in the returns to skills helped only some groups in some periods, suggesting that policy makers cannot look to economy-wide declines in income inequality as the primary means for improving the relative position of women. Furthermore, women continued to face adverse changes in unobserved characteristics throughout the entire period. If this growing residual gap is indeed a result of increased wage discrimination, the government may need to take more direct action. Regarding discrimination, Alice Amsden (1990: 85) writes: "Not only has Korea set world records with its growth rate in wages, it has also outcompeted other countries in its discrimination against women workers." Korea's Gender-Equal Employment Act of 1987 stipulates that employers can be imprisoned for up to two years if they pay different wages for the same jobs, but few if any employers have actually gone to jail." 4 Stricter enforcement of Korea's equal pay for equal work provision would help to reduce outright wage discrimination.
However, the gender earnings ratio will not budge much further if women remain concentrated in low-wage occupations with few post-employment training opportunities. The maximum penalty imposed on firms who blatantly employ, train, and promote mostly men is less than $3500. Stricter penalties for violating Korea's equal opportunity provisions could go a long way in reducing the obstacles that keep women in the lower ranks of the male earnings distribution.
More generally, by boosting Korean women's labor force potential, stronger enforcement of Korea's equal opportunity provisions would enhance the productivity of the entire economy. 
